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Kinetics of mononuclear phagocytes

In experimental animal studies, it has been
shown that the monocytes are produced in the
bone marrow, circulate in the blood for a few
days, and are the precursors of the cells listed
in 1-5 above, which may per&fet for months or
possibly years. The fate of the mononuclear
phagocytes is not known. There is some evid-
ence that they may re-enter the blood and pass
to the lungs, to be excreted via the bronchi.

The kinetics of macrophages in inflam-
matory lesions have been studied extensively by
Spector and others (see Spector and Mariano,
1975). In various types of granulomatous in-
flammation, and in various tissues, it has been
shown that most of the macrophages are provi-
ded by migration of monocytes. Their life-span
in chronic inflammatory lesions has been found
to vary depending on the causal agent. With
relatively strong cytotoxic agents, macrophage
turnover is rapid, a continuous supply from the
blood being necessary to maintain the macro-
phage population of the lesion. With more
bland agents, turnover is much slower (i.e.
weeks), and mitosis of macrophages in the
lesion may be almost sufficient to maintain the
population. Curiously, mitosis of macrophages
from inflammatory lesions is accompanied by a
high incidence of chromosomal abnormalities
which, by precluding further divisions, must
limit their local proliferation.

Morphology of macrophages

Macrophages are motile cells and can assume
polarity and various shapes. They have an oval,
indented or irregular nucleus, abundant cyto-
plasm rich in lysosomes, and surface microvilli
(Fig, 3.27). Phagocytic vacuoles, if present, are
helpful in their recognition. Macrophages vary
greatly in size (Fig. 3.28): they are usually
larger than monocytes, but in the resting state
they may closely resemble lymphocytes (e.g. in
the peritoneum) and distinction can be made
by histochemical demonstration of macrophage
cytoplasmic enzymes,

Monocytes may be regarded as immature
macrophage precursors which, on stimulation,
transform to macrophages. The change in-
volves increase in motility, size and phagocytic
activity: cytoplasmic RNA and iysosomes in-
crease, and the nucleus becomes larger and less

Fig. 3,27 An electron micrograph of part of a macro-
phage, showing microvilli (top) and a portion of the
nucleus (right centre ). The cytoplasmic dense bodies
(black) arfc phagosomes formed by the fusion of
lysosomes with phagocytic vacuoles and the 'empty'
spaces are dilated endoplasmic reticulum. x 9000.

condensed. Similar changes have recently been
demonstrated by Wynne et al. (1975) when in-
flammatory exudate is added to cultures of
macrophages (Fig. 3.29).
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Fig. 3.28 Macrophages of various sizes in the wall
of a chronically inflamed gallbladder. Note the
ovoid or indented nucleus and abundant cytoplasm.
x405.